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m m m 

[0001] ^mm-is ^-fkTK^ftes mat. -o-ev, h/i-^^, ^z^ui^^ -r-y^u:^^ 
[0002] -OirV^. ^:7^i/>^^(7)^#^j^{t:7K^(t. ^mmj^—jv^—jvt^h':^ 
Ippmi^^T^ $fSb<{^0.5ppmJejlT. ^f5t:i0^b<t:iO.lppmi^T*T'Oii^J, 

[0003] Sf£^^#:b/cev^i^s@^^^J-eaM<b^ffe^pi^«l^*i-5:^jfe(#l^:5:g^i#fi^) 
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^WXWil : #M2003-77594-^BJ^# 
^nXm : #M ¥2-1 321 86-§-<2^# 

!t^^^xjSim.-t^^t7imi^V\^\ 
^bfc, ^bTK^ffltft^^Hlli^i^^ S.t5j^{b7Km?fi{c:-^*tT^iiLll{b^i^lll± 

St//X{«^^b^i^^^#S^^{b7K*<i:os^&T-^j5febfcaK/^i5L^{b'a-^^^ 

. mwmmmRx^/'xit.m^^mmitmimn^tifcfs^mi^^mi^x. n^iat 
. m<t7^mm\^^t.tt^i^^nit'^'^(Dm^^^nt\^xippm&.Ti^^^-t^z 

[0006] ^^m(Dmt7i^mm(DBi^yjm^m\^^=bmwm^mi:^. ^*b<(t. ^nh>'i?^ 
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[0007] :$im^M<Dj&im.:^m\^m^x. m\^-^^mt7i^mmi-i. ^mmmit7i^m^±^^j^t 

[0008] ^hi^.:^^mn.^:^^>':/'^yi-y^'^m(Dmmt^mntvxo. ippm^Tx-fes 
[0009] ^bic^ ^^mit. mn^mppm^:Krxhv. ^sftM^t^^j-t-e^:^^:!!^^. 

UJH^Xh^o 

[0010] ^mm(D^^:fjm^xtii-f. mi^m^mR-a/xii.mm'^mmitmi>mm^ti 
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^6^m±Rv^/y.\,m.n\t-^mt^mmmit7^mt^Kj^~^^^xm:Lti)^x^^ 

o 

[0011] [iiii]iiii}i> mw^^y^^-='^T^%^y^f^ti'7Mz.^^^mm^xmM\^tih^s -^^ 

[0012] i^^mzx^mM-)5mz-^\'^x\%^ m'^mmktL\^^\iw^^wM\\Lmw^Wi'^ 
[0013] if-mn(DnM-)5'mmm-^Mmx^^m\Lim't^h\^x. -^^^irv-^^, wv^:^^. 
mm^itT^mmr^mifhin. ^iat. -<vif h/^=^'^. -rz^^x^y^ p« 

xmmirm(D^^m^it7^mm^^^zhmmi-^^tf)^x^^o 
[0014] ^btci, :^mm(DBm.:f?mt. v'^i^fj:t^<Dy<yy^>^(Dmty^m'^'^7m'^mm 
(D^m^m\^^^^thx^^o mnn-mj:t*(D:^mmti.xmt7\^m^m\^-'^m^. 



1 
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7i^mm^m<D^wnm^^m-r^^tfi<7Km^nmvxmnmm\^mB-t^:it 

^v^u ■^W}^m^\t.Mnmm^WiM^iif)x^^x-hi:\^\ 
[0015] • i:rmit.mmm2-i6um<om^t7i^^^±w-t\..^ma5x:)o. 790-0.85 

m-^ts^o -^mM. j:TikmRxmmm'-ib^^m)mmm^t\.xB:^x.mm.m 

IS K2203izm^^tl^l-^^l^Xh^o ^oWtL-X. ^\ikMAOX^iik±. 95%Wffi 
j@.^270t:i^JlTs m,n^^O. 008K»%i^T. S.'^.23nim:£A±(*{^^t^ti(^{i21 
• inmi^;±). ll^^^CSOt:. 3B#rB^)l^T. -feC-fe-Tj^/VH +25i^i.Ji(^^^^5fe5 
o Ji^s ^ll^^t^PPm;6^b80ppmJ^JlTs ^^^liitppmd^ib+p.pin^S'B tfo 
[0016] *l§BJt^J!5iiS;^?£(*. i:^--<V>/^:f7:n>'^J:t9ti^:^^:^>'^*5j;D?-<vy^;r 

it. itm^3f^iim^^(oxM^^^mi^x^.^i.xh^\^^u ^(Dm.(D^A^(D:^mx 
[0017] mmn. mmm6-2oum(Dmtyi^m^MW-ti^. ^s. usx:) 0. 820-0. 88 

tP75^ 5§=#J^^^'ft:7K^'bi0-30^H:%aS^^^ ^m^^mhi-iomM% 

m^^tfo eit^5>fi^PPin^^iblO0ppmJ!^T> S*^tii[ppm;i>^^^+ppmm^ 

[0018] ^^mx^m^^mwm^mn. mit7i^mm^<Dmn<t'tmm±R-c^/xit^ 
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[0020] — IS:^:xM /nO-Al O -ySiO -zH OiZZTQ^ n\%'^^ir:yyi(n> 

2 2 3 2 2 

/ixy/^r— fCO^f^-efe^o i^'^^^-fh^^l^^fti. International Zeolite Association (I 
ZA) (^Structure CommissionO/is — i*.-^ — >^http://www,iza-structiire.org/^ctirt^ 

4 4 

7c^{c^lijiEU<ia^iju^c«itt?fc5o Aio ^7>Eg®#:«5t^t:ft^c:^mb•rv^;5t^-e 

4 

ig-efcSo *fc. mmimmi^^^. sio /ai o ^/nt:6Si^*>9s ^^mt^mavx 

2 2 3 

[0021] :^7-rh (FAU) #*&«3gO«^Wi:6S4AS. 6*^^. 
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■ — >5-Y^^{t, 5>^^(Na , Ca, Mg) -Al Si O •240H 0/^afT'^:b$i^, 

2 29 58 1 34 3S4 2 

(7?-^^if;^7'<hi:bTJ±. X^,hY^;6S#fti-^. NaXMif;ry-l'h(tNa [(AlO ) 

88 2 8 

(SiO ) 3-220H 0^£^■T^$i^. ^^iI#l0Ag^^T'O:$>^^p^t^flJtg-e 

8 2 104 2 

m*b<fflvMb;h.5:7;i— -::;=^-th^h^if;^7^h}l, — IS:^:xNa o-Ai o -ySiO 

2 2 3 

T'^^tV, $f^U<}tX<l, d^O. y<100, #J;i^^L<{*. X<0.1. t^^, y<10 
0, M{^4tl^$f*L<fis X<0.1. /6>0, y<30:^|SffiV^p5tl/So SiO /Al O ^/l^tb 

2 2 3 

{1, lOOmol/'molJ^XT:i'^0^b<. #Ji:f±30mol/molJ^ATs M(-f4l0mol/mol 

[0022] ^/X-y'-r^Y (MOR) (i. #1^«itOtti;^Wi3iMM^s 5M^S.I/8M^-efe^o 
tLTIi. ^/^7='>':7-/;&^Sfci9, ^^^5tNa Al Si O •24H Otiil^'Q^i^^th. 5 

8 8 40 96 2 

^n^M;5U2M^X'6.5 X 7.0 A(Z)— 25^5cttatt8M^T'2.6 X 5.7 A(DH2fe7n 
5x7.5AT'fe5o ^>i^7='-:^-rh{l. -a-^-if^^-Yhtb-Cti^^i-^o Na^7V'7^-:J--rh 
y^7=>^h(i. — J^5S::xNa O-Al O -ySiO -e^$^^. X<1, ;&^o, y<100, # 

2 2 3 2 

{C$?*L<f4. X<0.1, /5>o, y<30T'*$tL5o SiO /Al O ^/l^Jtfi. lOOmol 

2 2 3 

/moli^T/550^b<. #{Cl(*30mol/'molJe;lT> MfC^tlOmol/moUejlT^^^T^ 
[0023] i3 (BEA) (i. -fr^&lf itt7:)m^¥{3L;e)S4M^> 5A^:SU«6M^T-fe5. 5: 
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(iiE:^HB"efe?>o Beta polymorph Alt.'^^^Na -Al Si O fj:t^-C^io^n. 

7 . 7 57 128 

^iJ'n^jslBTLM^^Se.e X6.7 AS.t>*5.6 X 5.6 A, ^itL]S^(D±^^ibn2.661 X 12.661 
X 26.406 AT'fcSo SiO /AI O^/Vitf^. 100mol/molRTdS^^b<. 

2 2 3 

(iSOmol/mol^T. :gi3:(ilOmol/molJ^T>6^^?*U<ffi\^^btl.5o i-WJ^^it' 

[0024] :$:^m\^mv^bt^^:5-\i^^^h(Dm^mmm^^>'it. 7°nhv, o^D7K^-efc«9. 
\t.^%±%UT1>m'^'L<. J:«9$f*b<(t3K»%i^ATs $b{;i$f^L<ftl®S:%i^ 

3Sl^M{i30MmJ[^JLT. #{3:iOMinUJLT;6S0^U<. $blc:it«®5«(:i300niVgi^X 
[O026] @#:@§t^MjKi:fi^ ^Np<5/h(Hanunett) O^SM^H ;eiS-11.93-eS>§100% 

0 

/^=iz:ii>A, iJ'>'i/x^x>'. ^yy7^:^> ^^«^7K^<b^^X(*^{l::'^^ ^v^t:i:^^7^T 

2 

m— ^X(SnO ). ^iS'-TCTiO )*fc(;iM{km-^(Fe O )m\zm\t^^^'^^T 

2 2 .23 

3 

;^7^>'^^<bi-r^=fi^*^^V^6wi:;eiS$filTfc5o (^y;t«. Bg 59-61 81 

#<2JjBg59-40056#<2f«, ii#r?l¥04-187239-§-<2i^, 4$ 11^04-1 8 7 241--^ 



% 
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• 3328438-^<2^$g. #l^3432694-^<2j^. i|#l¥3517696^<2^^. i|#f^3553878 

#fF3568372-^^$g#Mo ) 

[0027] m^^iH)ti-i.mmm^o:>m^.^mmi,^-:f^h>^^^:t^mtihb\^^i-±m.m7b^ 

0 

t-So p-=foh;Pai>'(pKa'(ia;-11.4X m-:=^hnh/^ai:^(pKa11:;-12.0), p-=-ht3^ 
pn-<:/irV(pKa1ii:;-12.7). 2,4-^=hnh/Wrc^(pKa^t;-13.8). 2,4-v^=hc27 
7W;^p^^^-1?V(pKafi£;-14.5K l,3,5-h!;i^nP-<>'irV(pKajit;-16.1)^(7:)ffcj^ 

V^$7>'(75^'l4{b?g'l4:^)^'b^t^-e#^ri:;6S#^^t^TV^5 ["Studies in Surface 
Science and Catalysis" Vol.90, ACID-BASE CATALYSIS II, p.507(1994)]o 

[0028] mw^mmi-i. ±^(o'^:ty-^h'^mi^m^mmm^t(Dt.i^m\^^^:ithx^^ 
n-^^m^. mzi\tM'i;ktm%U'\ n.-^<Dm^<D±%^\t^ m.m.m.5-brnxn^ 

m:i\t. l-'Zmxn.tmt.\^^\ nai|^0:^-^{Cft, ii:^;6S0.1-4min. #t^fi. 0.1 
2-2mmT% ft^flEflOO.S— 5{§, 1 — 2{$75S$f 

[0029] mwm.mm(oitm.mmt. m^mmM^com^^^^x^ m.mt^m(owLm 

^^\Z.±^<^m-t^<DX\ 100mVgJ^±;6S$f*b<. $e)(c:fl200niVgi^-bs 
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m^xmm^rL^o mmmmmitmi^'c. -m^m^^htix^v. m^^j:xm:im 

iJfe^ttTV^'So -^llX-ft*. 48 (1), 35-49 (1991). ASTM 

(American Society for Testing and Materials) Standard Test Method D 
4365-95 fj:ifX-h^o 

[0030] ^:ty-^h^^M&tLxmmir:hm^ia-x. mm^4-198011-^-^Am^tim<D 

[0031] /W^^r— irurrt. tztK-l-i.. T;U5:-t-. :^?^^i^-^hfJ:t^(D'^±. 7i^^^:^^<7:>mm 

^mt<om^^t\^^mm^m^\^±^^xi,^\,\M^(Dm'^.mm.±i^^i^ 

m.5ksy^u^yhu±xh^zti>mmM(Dmn^^-c^j:^-^(DX0t.i.\,\m'^. 

[0032] mW'^mmtm^uw^titim^mi^m\f^!bti^mw-^m,mitm(7:>mmti.x 

TfctS. m. ;^7K5T>A, fp\ ^y^'-T^^-, =i^vuK -^ly^i^^ =^>y^/u^ 6 

v^<7:)f*i^. =5'<5r/K^^-fbife-t?fc5, 4'-e^J^{±^ ^flfi^cf-btc, #?a#ifi;6^ib 

[0033] #?LKSft:<bLTfflv^e)^^5S^4]^^i. ^^^lr^fife:5^i:-r^#7L^(7)3|g:L^T\ Jt 
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i^^yh^j.±s mat3.5]!ig/^uyhu±xh^ztf)mmM(Dmti^^cfj:v ^<Dxn 
[0034] m%\^<m\^^hfh^mim^m^'^mm.mMz.vx. mj^'Mmw^nx\^^^. m 

x\,^^^ttm^\^<. WLmm^-^t.ti^m^^m,<D%mMAt\.x. 7oa»%j^± 

[0035] ia#:^MIt^VN{»^^M^{bi|^fe^^ttj^^j^<b7K^?ftt^^fte$i±^;^?fe 

[0036] «Sa5^0^^. ^M$iJ:5^#iUTJi. -tffi-SOkg/cm'G. $?*L< 

tt^EE— lOkg/cm^G. ^mfiO.l-Skg/cm^G^iW^bVN, ?t»ft. LHSVT'O 

[0037] mwm.^^hw^mm.WLm^nm'^mt. ^fh^^-m&xm\ ^x^. 

'^m>^Wii^\nmx^(o'ii(L(Dmmnxm.m\^xhx.\\ mwrnm^tm^^mm. 
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[0038] m.^M(Dtt-i^mt]^x. m.m\^xv^^'0m(D7i(.^^j'}^m^-r^^t^^ 

. ^wj:t'(Dmit^mM.T^i:h\-£ioo—2oo''cumx^m-r^ztmTi^i.\^\ 20 . 
ox:^^±x^•i^mtR^i;\.xMm^m^i^-■r^(Dxm^l.<fJ:\^\ mm^jit^oy^ 
mit^m^Txitioosoox^umx^m-r^zta^-^mxh^o 4oo-8oo'ct* ^ 

[0039] m^^mmmmnm^^itmmm.m^^^^^j:<Dxm.mw^7f>^'^mx^^^ m.m 

[0040] ^:t:7=r,:^mit. imsi±(Dm.mjw^^^mm^t]^x^t^mmm^^t^!m<D^%. 
±^u . ^h{cmmmt^^>-^>^mtm^\^x\,^fj:^^mnit^^Rv^^(Dmmi^ 

4 4 

5 6 

5 6 6 4 2 

.5>^*140),xh7:73i=/^5^;^7a.>'(5^;^:^f-/K5>^^C H 3,5^^438 

20 20 

8) . t?^:^=/Mi5'^(:9-^^C H S . ^^Sl80)STJ^^tl.bO^af^$:;js^jf ^;jT, 

9 8 2 

[0041] -<>'y'f^:r:7^^^fi, lfliii>l±(7)mMm^^^SJ!^^^ibT'^tfm^^^{b'g'ife 
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8 6 

9 8 

8 6 2 

12 8 

^!^Xh^o 4-^^y^v?-<^^yf^^7i^^-^4. 6— :^7<^/l'V^-<:/>^^::a-:7ai^f±. 
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tWv^^>'y^^;t:7rc>', ^^^:^=^)VaL.=^}V-^xD. t°;Vv=^>'y' 

12 8 2 

13 10 . 

-/^i>r-y=c.l^m<^WiWi^T^n}l\JXQ. IppmJI^Tx 0*U<{iO. OlppmiJJLTs $b 
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MMm 1 

[0045] wv:iLi^mmo^m. m^Ei[:^w^m±m)'^'iowA%\m^i^tc'^>'y'^:ty^ 

mi-Ym^^7-fh C^y— *5^^#t±MHSZ-330HUA. SiO /Al O lt6mol/' 

2 2 3 

mol. Na-^^m0.2WM%. Jt.«®fI550mVg^ ?i$B^B^=SO. 2-0.4 m m. 3|^^f^ 
6-8 M in)^1.0g|tii:#U. ^?aT36B#rB^ij|(S^, ±m^^W^'L. 
. 7:7-«»^>^|^« (GC-MS) T'^^WLfc. iK^ft-a-ii^tL-C. -^i/y'^:^:73i^M 

ttMjl^^i.Oga^tb. ^?&T24B#PBm±Si(«^. ^ftittW^oiltM^b'a-i^^^ 

2 2 3 

SZ-320HOA(^M^!J2-1) :SiO /AJ O ItS.Smol/mol. Na-a^*3M*%^ 

2 2 3 

Jt^®^550InVg^ HSZ-330HUA(||Ji^fil2-2) :SiO /Al O J:b6.0mol/ 

2 2 3 

mol. Na-^^^0.2K*%. it^®^550mVg> HSZ-390HUD3C(^Jfe^j2- 
3) : SiO XAI O J:b360mol/moU Na'^^'^0.03S4%) . My—n^^n.MH 

2 2 3 

-/3if:^7'<h(HSZ-930HODlA(^J£^?!)2-4) :SiO /Al O it27.4mol/'mol 

2 2 3 

[0047] ^/c. lt|^^JtUT:^y-^^^tt®lNaYS-^:*-^-rh(HSZ-320NAA(lti^^J 

2-1) : SiO /Al O j:b5.5mol/mol, Na'^^^8S*%> it^®^700mVg) ^ 

2 2 3 

^P^^^XHttMNaXMif (F-9 (Jt^^!l2-2) : SiO /Al O J:b2.5mol 

2 2 3 

/moK Na#^^12«*:%). ^^^^iiMKLSifi^^-rhCHSZ-SSOKO 
A(Jt^^ij2-3) :SiO /Al O it6.1mol/moK K-a^^TRiro. Na-a^^O.2 

2 2 3 

^»%. it«Sfl280mVg) > my-«^#^±i^Na^;l^T='•:^^^ (HSZ-642NA 
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Aiit^m2-4)s SiO XAl O i±,18.3inol/'mol. Na-^^*4K»%. it^B^S 

2 2 3 

60m Vg) . My-W^^nMK.-y:x,V:^y^h (HSZ-720KOA(ifc^^y2-5) . Si 
O /Al O Jtl8.2mol/mol. K^^^2®»%. Na^^^l®»%. Jt*®^l 

2 2 3 

70mVg)s ?P^M^X^%h^v/y;i7<JrVw(WAK0GEL-O(J:b^1?!j2-6). J:b^® 
i||687mVg). Alcoa|hMM'14T/^^-^F-200(it^^y2-7) (J±,^®fl350inVg 

m7.6mA%. it^®^264m Vg) ^ m^fk^-J^^/Vti^T/^^-^ i:^V=^l^h^^^V 

^>'h=3r-ri5'y;^H±^NK-301H(J:l:gfFy2-10). ^'fbffil&'a^^99K»%> it 
^®5filOinVg) (Aldrichtt^Darco KB (W:g5^J2-l 1) . Jt«®^l , 

[0048] [^1] 







SiOg/AUOalt 


[g-S/kg-adsorbent] 






5. 5 


93 




H-Y Mif 3f5-f h 


6. O 


110 


^fiS^j2-3 




360 


52 


^tfe^J2-4 




27. 4 


123 






5. 5 


91 






Z, 5 


76 


ltK^j2-3 




6. 1 


36 


ltS^j2-4 




18. 3 


16 


itg95«2-5 




18. 2 


5 


ltS^j2-6 






32 








21 


ttSW2-8 






17 


ibS^j2-9 






15 


a:g£^J2-i 0 






4 








33 



(■ 



mm 3 
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[0049] w)^:^>'mmmmm&. mjEit^w^mm)xiowm%{cm^vti2-?^^/\^ 

m^m^^i.ogm^^L. mi^-x:^2mm^±Mi:m'^s m'^^m'ik(D^nit^^^ 

HSZ-320HOA(|ISS^F!J3-1) : SiO^/A1^0^J:b5.5mol/'moK Na-^^t^SK* 
%. J:b*®^550mVg^ HSZ-330HUA(^|fef?!)3-2) : SiO /Al O tbe.Omol 

2 2 3 

/mol, Na^^^0.2K:ft%, itS®^550mVgs HSZ-390HUD3C 

3-3) :SiO^/Al^O^lt360inol/mol, Na-^^^0.03«4%) ^ :^y— ^^^^t 

MH-^/l--r':^^h(HSZ-640HOA(||jfe^?||3-4) :SiO /Al O J:bl8.3mol/m 

2 2 3 

oK Na^^^0.3K»%. J;l:^®fl380mVg)> my-tt^^tt^H-)S ir^^-f 
h(HS.Z-930HODlA(|l:^^!l3-5) :SiO /Al O Jt27.4mol/moU Na"^^^ 

2 2 3 

0.02^*:%) ^l|5&^(;iLT{gffiLfCo 
[0050] Jt W!Ji:bT:i:y— tt^^tt^NaY^if (HSZ-320NAA (it^M 

3-1) :SiO^/Al^O^M:5.5mol/mol. Na-^^^8S»%, Jt^S^700inVg) . 
^P^M^Xm&MNaXMif::r^-f'h(F-9(it^^?!l3-2) :SiO /Al O .tt:2.5mol 

2 2 3 

/moK Na-^^^12K»%). my-^^#1±^KLM-e-^^^h(HSZ-550KO 
A(Jt|fef!)3-3) :SiO^//A1^0^i:b6.1niol/moK Kt^m7mA%. 

it^®a280mVg). my-»xS:^l±S^Na^/^7='-:J-^h(HSZ-642NA 
A(it|S?^!|3-4), SiO^/'.A1^0^Jil8.3mol/'moU Na^^m4WM%. M:^®j^3 
60mVg) ^ :^y-t5^^#^±3^K-7^y^7^h (HSZ-720KOA(it^^!l3-5) . Si 
O^/A1^0^itl8.2mol/moK K-^^^2K»%. Na^^^l«»%, It^ffifll 
70mVg). f07fe|36^X||^±Miyy;^y/^(WAKOGEL-G(Jt|S?^?-!)3-6), it^S 
?l687in Vg) . Alcoa^±MStiT/^^-:^F-200 (it|!50!l3-7) (i:b«®||350m Vg 

:^hnMNK-392{itt^m3-9).mit=-y^/^^mm50Wm%).mitmi&i^V 
=^>'h^^'^V:^H±MNK-301H (JtWy3-10) . mitm.§&^^m99mM%. it 
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*ffi«10mVg) (Aldrich^tMDarco KB (J:k^^!j3-1 1) . Ji^S^l, 
[0051] m2] 







SiOa/AIzOgit 


[g-SAg-adsorbent] 






5. 5 


85 




H-Y S-tfT^-<K 


6. 0 


122 






360 


8 


*JS«!l3-4 




18. 3 


70 






27. 4 


120 


itSW3-1 




5. 5 


0 


ltR^3-2 




2. 5 


3 




KLM-tf7|-^-<h 


6. 1. 


1 






18. 3 


1 






18. 2 


0 








1 








2 








1 








1 


itR««3-10 






0 


ifc««3-1 1 






5. 



[0052] mm^m. m.mt^w^^^±m) -eioic *% izn^i^tz-^^-^^^^ 

14M^^i.0ga-ittb. M-e240#rpm-b^«m^ ?l-^^ftu^£^SitM<b-^#'^^ 

2 2 3 

SZ-320HOA(^ig^!l4-l) :SiO /Al O i:b5.5mol/moU Na'^W^3K*%. 

2 2 3 

itS®a550mVg> HSZ-330HUA(^M^!l4-2) : SiO /AJ O J:b6.0mol/ 

2 2 3 

mol. Na'^^^0.2®*%, J±i^®^550mVg> HSZ-390HUD3C(|IISi?!)4- 
3) : SiO /Al O Jt;360mol/'moU Na'^^^0.03K»%) . my-t5fe^#^h$gH 

2 2 3 

-^-^;^^-<h(HSZ-930HODlA(||JS^j4-4):SiO XAJ O it27.4mol/inol 

2 2 3 

. Na-^^^0.02K»%)^*&5feHlLTMUfCo 
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[0053] i^fz. itmmtl'XMy—W^m±MKLm-^^7-(hiHSZ-550KOA(ttmm4 
-1) :SiO /Al O ^6.1mol/moK K^^^7K»%, Na^^$0.2«4%. it 

2 2 3 

^®^280mVg) s ^5t#tti^Na^/^T=>-Yh (HSZ-642NAA(^|§f!j 

4-2) , SiO /Al O i:bl8.3mol/'mol, Na-^W^K»%x J:b^®^i360mVg 

2 2 3 

).my-«^#tmK:73:y:^^>rh(it^^y4-3) (SiO /A1 O Jtl8.2inol/"mol 

2 2 3 

, K^^^2HSZ-720KOA. SiO /Al.O 18.2. Na^^^lW*%. Jt«®ISl 

2 2 3 

70mVg). fP^ff3fi^X^^±M-->lJ:^7^Vl/(WAKOGEL-G(J:b^f?!j4-4), Jt^B 
^<687mVg). Alcoa^±M?S'l*T/K^F-200(Jt^M4-5) (l:b«©5|S350mVg 
) . ^<b^feitT/V5:-^(^yrn^/bdr^i5ry;;5,j.|ii^]SrK-311 (Jtg?^i|4-6) . 

;^M±MNK-392(J:bt^^!j4-7. ^'fb:=^^<ir/l.'^>|-^50K»%) , :S:tJ^^{bSia( 
^yai^h:3r^i?U;^H±MNK-301H(iti^m-8) . ^'fbffil&-^^^99K»%. it 
^ffi^lOmVg) ^ffl V ^Tl^^^^^^^^Tofc:c, 
[0054] [^3] 







SiOz/AlzOgtb 


[g- S/kg-adsorbent] 




H-Y S-tf:^^^^ h 


5. 5 


73 






6. 0 


76 


SJS«lJ4-3 


H~Y S-lf:^-^-<h 


360 


25 


^ffi«!)4-4 




27. 4 


37 


ifc«<M4-l 




6, 1 


27 


tfcS15!l4-2 




18. 3 


4 






18. 2 


2 


itS^j4-4 






34 


ttgc^4-5 






23 


ltSc^4-6 






22 


ibS^4-7 






15 


itS0ll4-8 






5 



5 

[0055] h/i^^iyi^mmmwm. miEit^w^^^±m)x-iowA%im^i.fz^i^)/7- 
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i^^m^i.ogWi'^^u ^^-(^2mm&.±nm^. W:^'^m'^(Dmnit^<^^^ 

tLTti. SiO /Al O it<D^fj:63mm(DMy~W^^^±mn-Ym-^:tv^hiU 

2 2 3 

SZ-320HOA(IIJi^!l5-l) :SiO /Al O itS.Smol/moK Na'a^^3Sl:%. 

2 2 3. 

Jt^®||550mVg. HSZ-330HUA(^Jfe«Fi|5-2) :SiO /A] O J:b6.0mol/' 

2 2 3 

mol, Na^^^0.2K*%v Jt*®^550mVgx HSZ-39OHUD3C(||JI0iJ5- 
3) :SiO XAl O Jt.360mol/mol. Na'a-^*0.03Kfl:%)^|&7^{::UTi£^bfc 

2 2 3 

o 

( 

[0056] t.ti. itmmtLxMy—m^^^±mNa.Ym'^^9-(hiHsz-320NAAiimm 

5-2) :SiO /Al O Jt5.5mol/nioU Na^^msWMVo. it^ffi^700inVg) ^ 

2 2 3 

^uytmmJ:.m^NaXmif^y-{h(F-9iitmm5-3):SiO /PA O J;b2.5mol 

2 2 3 

/moU Na-g-^^12K»%) . iSiy—t^^^^mKLM-if ^^-fh (HSZ-550KO 
A(J4:t55^j5-4) :SiO /Al O it 6. Imol/moK K-^^^7®»%, Na-^^^0.2 

2 2 3 

it^B^280mVg). :i:y-t5^^^ti:MNa^7l-7=^"-:)--fh(HSZ-642NA 
A(itt55^!j5-5), SiO /Al O Jtl8.3mol/moK Na-^^^4K»%. it*S^3 

2 2 3 

60mVg). t5^^#ttMK7^y^7'l'h(HSZ-720KOA(lt^^!l5-6). Si 

O /Al O itl8.2mol/mol. Na-^^f ^l®*%s Jt«®lll 

2 2 3 

70m Vg) . f P^M^Xlir±Si/y;^7';rVl- (WAKOGEL-G (it^^!)5-7) . Jt^® ( 
^687mVg). AlcoaffiK?§14T/V^-:^F-200(Jt^^[|5-8) (Jt^S^SSOmVg 

) . m\M^WT;v%-r (:^i;3^^b:3E^^i5?y^H±a^NK-3ii (it$5j^5-9) . 

^7.6K*%. Jt^®||264mVg) ^ mb^iy^/l'*i^tT;u$-^(:^!;^>-h^^i5'y 
;^httMNK-392(itfe^!)5-10) . mit=-^y^/^m ^50^^%) . m^t^^i^V 
:3L^^h^-^^V^hnMmii-301Uiit^m5r-ll)^mt^^^m99WA%. it 
^SmiOmVg) ^t/^ti^ (Aldrich1±^Darco KB (Itl55^j5-12) . Jt^ffi^l , 
SOOmVg) ^ffl V ^Tl^^OH^^trofCo 
[0057] [*4] 
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StOz/AlzOaJt 


Lg^o/Kg aosorDenij 


SS£^5-1 


H-Y h 


ST CT 

o. o 




SIiwl5-2 


H-Y ^Tr^^-f r 


D. U 


/ O 




H-Y MtZT^*! r 


o Ci. f\ 


Q 

o 


•4^4. /Ell — 4 


h. 1 ^ » TOi 1 T—i- — ; VL 


o. o 


u 






^. D 


1 v5 






O. 1 


r\ 
U 


uu fe^ /Ell n;- A 




1 R 3 
1 o • w 


0 






18. 2 


0 








2 








3 


ttmis-s 






8 








4 








0 








2 



6 

[0058] h/v^v^^^ iu-m^^m. mjEit^w^mm) x^ioow^ppmi<zm^i.fc^:i-^ 
m^mmtL-xn. sio /ai o it<D^j^c^3am<^^y-tt5t#?±MH-YS-^ 

2 2 3 

:^^-l'h(HSZ-320HOA(^»!l6-l) :SiO /Al O M:5.5inol/inoK Na-aW 

2 2 3. 

^3^»%, it^S^SSOmVgs HSZ-330HUA(^li^?!)6-l) :SiO /Al O 

2 2 3 

Jt6.0mol/moK Jt*®^550mVgx HSZ-390HUD3 

CiMMM6-3) :SiO /Al O itSeOmol/mol, Na-^^^0.03K»%) , ^y— 

2 2 3 

.^^#|±MH- )3 ■if;t-^^h(HSZ-930HODlA (^Mi?!l6-4) : SiO /AJ O it2 

2 2 3 

7.4mol/moU Na-^^^0.02S4%) %:BMi^\^Xi^mLtZo 
[0059] J:bfe«r!|tLTf 0^^^Xm*t^NaXMif;e-7-rh (F-9 iitm*]6-l) : SiO 

2 

■ /Al O it2.5mol/inol. Na'^^^12K4%) ^ M-fbi^tiif T/^^■:^(;ry^^^^:ar 

2 3 

. ^^k=5/<5r/WtBi^T^W5:i-(;^y::i^^h^i'i^yP^H±i^NK-392(Jtt5?if!)6-3) . ^ 
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[0060] [S5] 







SiOa/AlaOgit 


[mg-S/kg^adsorbent] 






5. 5 


22 






5. O 


52 


^iS<5!l6-3 


H-Yiy-lf:^-^-<h 


360 


19 






27. 4 


40 






2. 5 


17 


kt^me-z 






12 








9 








4 



7 

[0061] h/V^^^^ MiE>fk^:»^^^±^) -eiOK»ppmJC#f?Lfc^:^:7 

m^mmtvxi'i. sio /ai o i:btoM^£53am(D:^y-«^^i±MH-YMif 

2 2 3 

;^7-l'h(HSZ-320HOA(^jt^?i|7-l):SiO /Al O itS-Smol/moK Na^^ 

2 2 3 

^3^»%. Jt^®^550mVg. HSZ-330HUA(||life^r!l7-2) :SiO /Al O 

2 2 3 

Jt6.0mol/mol. Na-^^^0.2g»%. Jt^ffiHSSOmVgx HSZ-390HUD3 

C(it^^!l7-3) :SiO /Al O J:b360niol/mol. Na-^^^0.03W»%) > M^— 

2 2 3 

tt^#^±MH-)3 if;<^^^^(HSZ-930HODlA(^»!i7-4) :SiO /Al O J±;2 

2 2 3 

7.4mol/'moU Na-^ ^^0.02^4%) ^nmz.\^X^mi^tio 
[0062] ifcl^^iItLTfn^^mx^tt^NaXMif ;d-^-rh (F-9 (it^mi-l) : SiO 

2 

/Al O Jt2.5mol/mol. Na^^^l2K»%) , ®?{[::iiti^^T/^5:^(;^y^Vh^ 

2 3 
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[0063] [^6] 







SiOa/AUOgtt 


[mg-S/kg-adsorbent] 




H-Y S-i?:t^^h 


5. 5 


1. 8 






6. 0 


6. 6 






360 


1. 2 


IIJg01l7-4 . 




27. 4 


6. 3 






2. 5 


1. 8 








0. 9 








0. 9 


ltS«7-4 


3<b£^ 




0. 0 



MMm 8 

[0064] h^i^:^:ym-mmm<^m.mjEit^^^^^±m)x^iwmppm\z.n^i.tt^^^zv. 
>- mmi^WL. M:^it^j:M^^^^±M) 9.osi^. 4oo'cx3mmn^vfz.mm^ 

^mmtLxit. sio /Ai o jt<^^?'.e53Mm<^:i:y-^5t#^mH-Y5y-fe'^^ 

2 2 3 

>l'H(HSZ-320HOA(|lit^?iJ8-l) :SiO /Al O J:b5.5mol/mol. 

2 2 3 

M:^®^550mVg^ HSZ-330HUA(||»!j8-2) :SiO /Al O J:b6. 

2 2 3 

Omol/'moK Na-^^^0.2K*%. JiS®^550mVg. HSZ-390HUD3C(^ 
JSM8-3) : SiO /Al O it360mol/'moK Na-^^^0.03®»%) , M^—W^ 

2 2 3 

^^t^H-j3-ir>^-l'h(HSZ-930HODlA(|l»i|8-4) :SiO /Al O Jt27.4 

2 2 3 

molXmoU Na-^^^0.02K»%)^ii^^^j;ibT^fflL/Co 

[0065] ^tz. itm*\tLxmytmmT.m^±mNExm-^^v^h (f-9 (jtgj^os-D : sio 

2 

/Ai o it2.5inoi/moi, i<sa-^^mi2^m%) .mitmnnTJu^-f-uv=^:^h^ 
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[0066] [^7] 







SiOg/AlaOatt 


[mg-S/kg-ad sorb e nt] 




H-Y S-b*:r^^h 


5. 5 


0. 4 






6. 0 > 


0. 9 


*JS^j8-3 




360 


0. 0 






27. 4 


0. 9 






2. 5 


0. 3 








0. 3 








0. 0 








0. 1 



[0067] -<>-irV(^-<:xifV, 0 m.^mit^^m±M. mn^0.38Wmppm) 9.0gi^ 

. 4oox:-x^3m^^m\^fcm^mm^i.osW:^t^\^. sor^-csm^ikw^s W:"^^ 

h(HSZ-330HUA(|IJfe^j9-l) :SiO /Al O JtS.Omol/'nioU 

2 2 3 

J^:*®||550mVg) s my-^^^ttJ^H- 3 ■^•^y^Y (HSZ-930HO 
DlA(|liii^!l9-2) :Sid /Al O Jt27.4mol/inol. Na-^^^0.02R*%) ^© 

2 2 3 

[0068] ^fc. ]ti55^f|i:bTmy-*^#*tMNaY^if^7'<h (HSZ-320NAA (^gf ^iJ 
9-1) :SiO /Al O ifc5.5mol/^mol. Na-^^^8®*%. it*®^700m Vg) x 

2 2 3 

fP^^^XmitMNaXMif:^7't'b (F-9 (it 9-2) :SiO /AI O J;b2.5mol 

2 2 3 

/mol. Na'^^^12K*%) . my-^^^aMKLMif;^7^h (HSZ-550KO 
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A(itS5M9-3) :SiO /M. O Jt6.1inol/moK K^^^7Kft%, 

2 2 3 

Jt«®^280mVg). Alcoa|±^^t4T/W^-:hF-200(Jt^f!l9-4) (it* 

9-5). i|^^^^7.6K*%. JtS®a264mVg)^ffiV^TjRl1«(7:)^^^^TofCo 
[0069] [S8] 







J± 


m 


Kw$3 

[mg-S/kg-adsorbent] 






6. 0 


24 


0. 8 






27. 4 


29 


1. 0 




NaY S-tfrt^-TK 


5. 5 


11 


0. 4 






2. 5 


13 


0. 5 


]tSx^j9-3 


KL S^f:?^^<h 


6. 1 


5 


0. 2 


lt6c#»j9-4 






11 


0. 4 








16 


0. 5 



10 

[0070] -<:/if>'(^-<^-^^. Bi£^?ftfk^^^^*t3K. ift'M:$>0.78K»ppm)9.0g{C 

^ti^NSR-l (^»!llO-l) :«^a^4l2.7S*%. lt*S^790mVg) s 
^ (Aldrich|±MDarco KB(it^f?!jlO-l) . J:l:^®fll, 500mVg)^^V^/-Co 
[0071] [^9] 







[%] 


[mg-S/kg-adsorbent] 


sse^io-i 




42 


3. 0 


ibS^io-i 




18 


1. 3 



%W§^\ 11 

[0072] itT?* 



v^-^±M. ;^.^.®ISl58.5-270.0t:. 5%gai.^.l70. 5°C. 
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10%®tti>#a75. 20%^{11^181. St:. 30%gttS.#a88. Ot:. 40%^^ 
.^194. 50%mmM.202. 5*0. 60%^ai.^211. Ot:. 70%|gtii.'^221. 0 
t:. 80%liffi,^,232. 0*C. 90%litB.-S:245. S^C. 95%®m.'^.256. 97% 
^^.■^^263. 5t:. ^S(15'C)0.7982g//ml. ^mm^7^17. 5^4%. tSfP5>82. 
5^4%, iit|lr»-13.3ppni. -<>'y5^:r:7^^^8.8ppm, v?'<^y'^:^:7::^^^4. 
5ppm. ^^5>lppmJ^AT)20gtc:. @#:jm!t^M^^1.0g^ii:^U 10'C-e24^ 

Vgx *Pl?L^^0.305mi/g. ^':**ffl?L^56.4A. i^/W=i=^T59wt%. T/l-^-TSl 
wt%. gt||2.9wt%), i5'>'^;^7"^^^v^/l-=i:^T-T/l-^^(M:^ffimi01mVg. 
^^^^^0.302ml/g, 4^:^f«fflM95.0A. v?/V=i=^T53wt%. T/^^■:^25wt% 
, i?>-i:^>7^:/^20wt%). ^mtST/^^^(it^®»300mVg. ^fl?L^^0.601 
ml/g. 't'^^?L^58.9A. «i[M-^^^4.0wt%). a^a^-fbi-f-T/W^^Ot 
*B^177mVgx ^?L^j»0.113inl/g. ^^miim26.7 A)(Dm^^m\^^tio 
Sfclt^^dtLT. ?gt4T/l-^-^(T;^='T|±]^F-200. Jt^®^350mVg) 

[0073] [«10] 







[wtppm] 


[%] 






2. 6 


80. 5 


llig«!l11-2 




3. 8 


71. 4 






2. 8 


78. 9 






2. 6 


80. 5 






11. 3 


15. 0 



MMm 12 

[0074] mMmiix-m\^^fztt^tmc-nmsi^. @f$:®3S^M^^i.og?t-ti:#u. lot: 

[0075] [*11] 
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[wtppm] 


mm 
[%] 






0. 9 


93. 4 






0. 1 


99. 2 






0. 2 


98. 6 






0. 3 


98. 0 



nmm is 

^^ff i^fi (GC-icp-MS) T^^^ffUfco ^^-ty^iym^^rj^^y^^-^y^iym^^ 

[0077] mm.W^/^=^=-T^^ S^SOOmm. l^^||27mlO;^7At;i25g3femL.. ^?aS.TJ« 
yO'C-C. ^m'CTll-e^V>fc!lT?fitl^C*T?ft%lml/minT'?jftaiLTflJi,S?tLfCo 

Chemiluminescence Detector :SCD) \CX'0:^'7J^i)^hl^tiil^titt'^(D^M<t^^<^ 

'^:f:7:^iym(o^^{zMLxmc^^xh^ztf)mmx^tio 
[0078] :^^m(Dm.^:ivmi^xn'it. mwmnmRxj^yxi-im^^mmitmmw^n 

'p(Dmm<t^^xh^xh^±mx<. m'^^^^^m^i-^M^x^^. ltcm-ox. # 
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o 

[8] mi^mmm^K mmmi^/\^=^=-T. mmmr/u^i-, mmmmt^-r. ^m^m 

[9] @ft:@^^M^OJt«®a;6^ 100mVgti±T*fc^ri^it#?i^i:i-^ft5^3S8rc 



wo 2005/073348 30 PCT/JP2OO5/001C65 

'j:T»^fc(i^»^mt-^^^%4#m^-r5it*^13t;ilEmc^m:^i&o ~ 
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Tliis international search report has not been established in respect of certain claims under Article 1 7(2)(a) for the following reasons: 
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because they relate to subject matter not required to be searched by this Authority, uamely: 



Claims Nos.: 
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This International Searching Authority found multiple inventions in this international applicationu as follows: 

The catalyst to be used in the method of desulf urizing a hydrocarbon oil 
containing a thiophene compound, etc. of claim 1 is selected between a solid 
acid catalyst and an activated carbon having a transition metal oxide supported 
thereon. However, the method of desulfurizing a hydrocarbon oil containing 
a thiophene compound, etc. with a solid acid catalyst is known as apparent 
from the fact that it is disclosed in JP 2000-234093 A, JP 2003-299959 A, 
etc. It cannot hence be considered that "the method of desulfurizing a 
hydrocarbon oil containing a thiophene compound, etc . with, a catalyst selected 
between a solid acid catalyst and an activated carbon having a transition 
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metal oxide supported thereon" is a special technical feature. 

Consequently, claims 1-17 further involve the following five groups 
of inventions which respectively have other features. 

(1) Claims 2 and 3, which are characterized in that "the hydrocarbon 
oil is brought into contact with a solid acid catalyst to thereby react 
the sulfur compoTjmd contained in the hydrocarbon oil with itself and/or 
react the sulfur compound with an aromatic hydrocarbon. " 

(In claim 4, claims 1-3 are cited.) 

(2) Claims 5-7, which are characterized in that "the solid acid catalyst 
is a zeolite, e.g., faujasite zeolite of the proton type." 

(3) Claims 8 and 9, which are characterized in that "the solid acid 
catalyst is a solid ultrastrong acid such as sulfuric acid 
radical/zirconia . " 

(4) Claim 10, which is characterized in that "the transition metal 
oxide is copper oxide . " 

{In claims 11-14, claims 1-10 are cited.) 

(5) Claims 15-17, which are characterized by the kerosene itself which 
has a specific sulfur content . 

The feature common among the invention groups (1) to (4) is not a 
special technical feature as stated above. The invention groups (1) 
to (4) are hence not considered to be a group of inventions so linked 
as to form a single general inventive concept. With respect to the 
invention group (5) , since it is an invention relating to the kerosene 
obtainedby the methods of (1) to (4) , the invention group (5) is considered 
to be so linked with each of the invention groups (1) to (4) as to form 
a single general inventive concept . 
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